Supporting Information Derivations of Equations
Elements of the Fisher matrix
The elements of the Fisher matrix are composed of combinations of partial derivatives as shown in Equation 8. These partial derivatives are:
TE-related SNR penalty
The signal at b = 0 (S0) measured at echo time TE is a weighted average based on the characteristics of the two compartments:
where f0 is the size of the perfusion compartment when adjusting for transverse relaxation and S00 is the signal without diffusion weighting and TE = 0. As shown by Jerome et al. 32 , the f that is estimated without considering relaxation effects is:
i.e. the fraction of signal from the perfusion compartment relative to the total signal. The inverse of Equation S7 is:
, the result is:
which shows the penalty factor used in the b-value optimization.
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